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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multi-chip type semiconductor 
device wherein an insulating spacer is held between fist and second 
semiconductor chips to allow wire bonding to an electrode pad concealed 
under the chip. 

SOLUTION: A first semiconductor chip 10 is fitted to an island 13 while a 
second semiconductor chip 11 is fitted on the first semiconductor chip 10 
with a spacer 30 in between. The first semiconductor chip 10 is connected to il 
a lead terminal 17 with a first bonding wire 16a while the second 
semiconductor chip 1 1 is connected to the lead terminal 1 7 with a second 
bonding wire 16b. The first and the second semiconductor chips 10 and 11 
have similar chip size and shape, and a first electrode pad 12a is concealed 
under the second semiconductor chip 1 1 from a top view. Using a space 1 9 
formed by the spacer 30, the first electrode pad 12a is connected to the 
second bonding wire 1 6a. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st, the 2nd semiconductor chip, and said 1st [ the ] and the electrode pad formed in 
each front face of the 2nd semiconductor chip, The bonding wire which connects respectively the 
electrode means for external connection, and said the 1st, electrode pad of the 2nd semiconductor chip 
and said electrode means is provided. In the semiconductor device which superimposed said the 1st and 
2nd semiconductor chip, and was closed in one package A spacer is formed said 1st semiconductor chip 
and said 2nd semiconductor chip, and in between. This spacer avoids the electrode pad of said 1st 
( semiconductor chip, and forms space in the upper part. The semiconductor device characterized by 
locating said 2nd semiconductor chip in the upper part of said space, and for the bonding wire linked to 
the electrode pad of said 1st semiconductor chip passing through said space, and carrying out bonding 
to the electrode pad of said 1st semiconductor chip. 

[Claim 2] The semiconductor device according to claim 1 characterized by said spacer being an 
insulating tape. 

[Claim 3] The semiconductor device according to claim 1 characterized by said spacers being the 
adhesives containing a filler. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device which can be miniaturized 
also in the combination of a semiconductor chip with the approximated magnitude, piling up and carrying 
out the mould of two or more semiconductor chips. 
[0002] 

[Description of the Prior Art] The transfer mold technique which closes the perimeter of the 
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semiconductor chip 1 as shown in drawing 6 (A) with the thermosetting epoxy resin 2 has spread most 
as a closure technique of a semiconductor device. The leadframe is used as a support raw material of a 
semiconductor chip 1, die bond of the semiconductor chip 1 is carried out to the island 3 of a leadframe, 
wire bond of the lead 4 is carried out to the bonding pad of a semiconductor chip 1 with a wire 5, a 
leadframe is set in the metal mold possessing a desired appearance configuration, an epoxy resin is 
poured in into metal mold, and it is manufactured by stiffening this. 

[0003] On the other hand, the semiconductor device built into not knowing and these in the place in 
which small [ to various electronic equipment ] and the wave of lightweight-izing remain will also be 
expected much more large capacity, high efficiency, and high integration. 

[0004] Then, in one package which existed as the way of thinking (for example, JP.55-1 1 1 1517,A), the 
technique which closes two or more semiconductor chips attracted attention, and the implementation- 
ized motion came out from before. That is, as shown in drawing 6 (B), 1st semiconductor chip 1a is fixed 
on an island 3, the bonding pad and lead terminal 4 which fix 2nd semiconductor chip 1b and correspond 
on 1st semiconductor chip 1a are connected by bonding wires 5a and 5b, and it closes by resin 2. 
[0005] 

[Problem(s) to be Solved by the Invention] When 2nd semiconductor chip 1b is fixed, the configuration 
of drawing 6 (B) serves as conditions with absolute the electrode pad part of 1st semiconductor chip 1a 
being exposed, i.e., a difference being in a chip size, in order to secure wirebonding with 1st 
semiconductor chip 1a. Therefore, two chips of the same model were incorporated, for example, or even 
if it was the chip of another model, when the chip size approximated, there was a fault which is not 
employable. Although laying two semiconductor chips on top of a cross is also considered, it becomes 
conditions that a difference is in the dimension beside [ vertical x ] this and a chip size, and constraint 
still remains. 
[0006] 

[Means for Solving the Problem] This invention is what was accomplished in view of the conventional 
technical problem mentioned above. The 1st and the 2nd semiconductor chip, Said 1st [ the ], the 
electrode pad formed in each front face of the 2nd semiconductor chip, and the electrode means for 
external connection, In the semiconductor device which possessed the bonding wire which connects 
respectively said the 1st, electrode pad of the 2nd semiconductor chip, and said electrode means, 
superimposed said the 1st and 2nd semiconductor chip, and was closed in one package A spacer is 
formed said 1st semiconductor chip and said 2nd semiconductor chip, and in between. This spacer 
avoids the electrode pad of said 1st semiconductor chip, and forms space in the upper part. It is 
characterized by locating said 2nd semiconductor chip in the upper part of said space, and for the 
bonding wire linked to the electrode pad of said 1st semiconductor chip passing through said space, and 
carrying out bonding to the electrode pad of said 1 st semiconductor chip. 
[0007] 

[Embodiment of the Invention] The gestalt of the 1 operation of this invention to the following is 
explained to a detail. 

[0008] First, similarly the sectional view in which drawing 1 shows the body of the semiconductor device 
of this invention, and drawing 2 (A) are the sectional view showing the whole, and a top view in which 
drawing 2 (B) shows the whole. 

[0009] In these drawings, 10 and 1 1 show the 1st and the 2nd semiconductor chip respectively. In the 
before process, much activity and a passive circuit element are formed in the silicon front face of the 
1st and the 2nd semiconductor chip 10 and 1 1 of various kinds of diffusion heat treatments etc. The 1st 
[ for external connection ] and 2nd electrode pad 12a and 12b is formed in the chip circumference parts 
of the 1st and the 2nd semiconductor chip 10 and 1 1 with the aluminum electrode. A passivation coat is 
formed on each electrode pads 12a and 12b, and opening of the upper part of the electrode pads 12a 
and 12b is carried out for electrical connection. Passivation coats are a silicon nitride, silicon oxide, a 
polyimide system insulator layer, etc. In the example of drawing 2 (B), each electrode pads 12a and 12b 
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are collected and arranged along with two sides which semiconductor chips 10 and 11 counter. 
[0010] Die bond of the 1st semiconductor chip 10 is carried out by adhesives 14 on the island 13 of a 
leadframe. The 2nd semiconductor chip 1 1 has fixed on said passivation coat of the 1st semiconductor 
chip 10. Adhesives 14 are conductivity or insulation. 

[001 1] The end of 1st bonding wire 16a which consists of a gold streak is connected to 1st electrode 
pad 12a, and wire bond of the other end of 1st bonding wire 16a is carried out to the lead terminal 17 for 
external derivation. Moreover, wire bond of the end of 2nd bonding wire 16b is carried out to the front 
face of 2nd electrode pad 12b, and wire bond of the other end of 2nd bonding wire 16b is carried out to 
the lead terminal 17 for external derivation. 

[0012] The mould of some of the 1sts, 2nd semiconductor chips 10 and 11, lead terminals 17, and the 
body containing the 1st and the 2nd bonding wire 16a and 16b is carried out by the heat-curing resin 18 
of an epoxy system in a perimeter, and they form the package of a semiconductor device. A lead 
terminal 17 is drawn from the side attachment wall of a package outside, and turns into an external 
connection terminal. Bending of the drawn lead terminal 17 is carried out to the Z character mold. It has 
exposed to the front face of resin 18, and the rear-face side of an island 13 forms the same flat surface 
as resin 18 front face. 

[0013] The combination of the 1st and the 2nd semiconductor chip 10 and 11 is arbitrary. For example, 
when semiconductor memories, such as EEPROM (flash memory), are used as the 1st and the 2nd 
semiconductor chip 10 and 11 (1st example of combination), storage capacity can be made into ... 3 
times twice with one package. Moreover, in semiconductor memories, such as EEPROM (flash memory), 
when forming semiconductor memories, such as SRAM, in the 2nd semiconductor chip 1 1 (2nd example 
of combination), things are also considered by the 1st semiconductor chip 10. For each chip, the I/O 
terminal which outputs and inputs data, and the address terminal which specifies the address of data 
and the chip enable terminal which permits I/O of data are provided, and, in [ both of] the case of 
combination, the pin out of both chips resembles closely. Therefore, it is possible to share the I/O 
terminal of the 1st and the 2nd semiconductor chip 10 and 1 1 and the lead terminal 1 7 for address 
terminals, and it is possible by impressing an exclusive chip enable signal to each chip to choose the 
memory cell of one of semiconductor chips exclusively. 

[0014] natural in the case of the example of combination of the above 1st ****** — the 1st 
semiconductor chip 10 and 2nd semiconductor chip 11 — a profile — it has the same magnitude and 
the same configuration and the same is said of the array of the electrode pads 12a and 12b. Therefore, 
if both are piled up, electrode pad 12a of the 1st semiconductor chip 10 will be hidden by the 2nd 
semiconductor chip 1 1. Concretely, in the example of drawing 2 (B), 1st electrode pad 12a is located 
directly under 2nd electrode pad 12b. A chip size and a configuration approximate and, also in the case 
of the example of**** 2 of combination, a pin out can resemble closely. 

[0015] It **, a spacer 30 is formed between the 1st and the 2nd semiconductor chip 10 and 11, space 
19 is formed above 1st electrode pad 12a, and the 2nd semiconductor chip 11 is made to project in the 
shape of a canopy top. This space 19 has only the width of face ( drawing 1 : W) which exposes 1st 
electrode 12a from the edge of the 1st semiconductor chip 10, and has only the height ( drawing 1 : t1) 
which contains the wire height of 1st bonding wire 16a further. However, the thickness of the adhesives 
15 of a spacer 30 and each semiconductor chips 10 and 1 1 is also taken into consideration. As such a 
spacer 30, the insulating adhesive tape whose thickness is about 1 00-200micro, the epoxy insulating 
system adhesives which mixed the insulating filler of the shape of a grain whose diameters are 100- 
200micro can be used. 

[0016] A spacer 30 forms space 19 above 1st electrode pad 12a, and ball bonding of the 1st bonding 
wire 16a is carried out to 1st electrode pad 12a in this space. 1st bonding wire 16a which continues 
from the ball section 20 passes through space 19, and second bond is carried out to a lead terminal 17. 
To the height of the front face of the 1st semiconductor chip 10, when the front face of a lead terminal 
17 is high, 1st bonding wire 16a passes through space 19 from the 1st electrode 12a, is drawn by the 
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longitudinal direction, goes up outside the edge of the 2nd semiconductor chip 11, and draws a locus 
which reaches lead terminal 17 point. 

[0017] Thus, it has avoided that make possible wirebonding to the 1st semiconductor chip 11, and 1st 
bonding wire 16a contacts the rear face of the 2nd semiconductor chip 1 1 by forming space 19 on 1st 
electrode pad 12a with a spacer 30. 

[0018] With the gestalt of this operation, the board thickness of an island 13 is 1 50-200micro, 20- 
30micro is required as thickness of adhesives 14 and 15 from which the thickness of the 1st and the 
2nd semiconductor chip 10 and 1 1 is 250-300micro by the back grinding process, and 150-200micro are 
still more nearly required for the upper part of a bonding wire as remaining thickness of resin. The 
applicant for this patent realized the semiconductor device which formed the height t2 of a package into 
the thin form to 1 .0mm or less, containing such thickness. 

[0019] The gestalt of the 2nd operation was shown in drawing 3 . It replaces with a leadframe and is an 
example using a tape career and a solder ball. Adhesion immobilization of the 1st semiconductor chip 10 
is carried out on the base film 40 of a polyimide system, and the 2nd semiconductor chip 1 1 fixes on 
both sides of a spacer 30 on the 1st semiconductor chip 10. The electric conduction pattern 41 
equivalent to a lead terminal 17 is formed in the front face of a base film 40, and the 1st, the 2nd 
electrode pad 12a and 12b, and the electric conduction pattern 41 are respectively connected with the 
1st by the 2nd bonding wire 16a and 16b. A through hole is formed in a base film 40, through this 
through hole, it connects with the solder ball 42 formed in the rear face of a base film 40, and the mould 
of the perimeter is carried out by thermosetting resin. 

[0020] In addition, although the above-mentioned example indicated the case where the number of 
semiconductor chips was two, even when carrying out the laminating of three pieces and the four pieces, 
it cannot be overemphasized that it can carry out similarly. 
[0021] 

[Effect of the Invention] Since bonding of the 1st bonding wire 12a is carried out to 1st electrode 12a 
using the space 19 which forms a spacer 30 between the 1st and the 2nd semiconductor chip 10 and 11, 
and a spacer 30 forms according to this invention as explained above, even when the magnitude and the 
configuration of semiconductor chips 10 and 11 approximate, it has the advantage to which the 
laminating of two or more semiconductor chips is carried out, and wirebonding becomes possible. 
Thereby, it becomes possible to give twice as many storage capacity as this to one package. 
[0022] Furthermore, as semiconductor chips 10 and 11, combination becomes possible and the thing of 
any sizes and a configuration also has the advantage whose degree of freedom of product expansion 
increases. 
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[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view for explaining this invention. 

[Drawing 2] They are the (A) sectional view for explaining this invention, and the (B) top view. 
[Drawing 3] It is the sectional view showing the gestalt of operation of the 2nd of this invention. 
[Drawing 4] It is a sectional view for explaining the conventional example. 
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